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nutii] mmm-box, 

Mieillltt«RTllT6n«4IIWlcbfcoTEK«n 
«tt©*5-Btti:, 10 

tum-mutmmxmm^-mmmmcmmt 

«Bewn«WBiiBfcllR»K»lS«ftT*»), Memo 

mesmmmx-mxin, «ME«aRgfc:dfnsrs 
5 <fc 3 icfnEJBfSf^o^tca^nESS^n^vfi 

&Q#%-"r7>?t. 30 

c»sr«4] memmtffs mmtmm 40 

tummmmi^xmznx^z. tmmt 
toss] mmmmmmv-fflzmmftzh 
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OMSK 7] »E*5-E»ft HE=ltt±OlO 

mmtsx o tcm&vcvts mm 1 > mm 
mm s ] me*5-e*^ MB^ft < t fe-i 

Ti^, §f£E7{cfEfS©¥8ftg&. 
[11*89] IWBSS*lft«^ H9fHffi«&fflS«M 

nmmmm mmtm<D^tnfrx& § , 
mmu mm3, mm*, mmi. m 
msizmm^mmwo 
mmi o] im?$-&m\ mmmk^rz 
mmmzts^x, mffimcfeoxwamm-z® 
mm 1 Kvinms <D^?nMcmm 

immi i] tme^-sa^ Mfsistiit^ 
wfcftvrcvm&RKis^x. w&]faic®oxm&& 
5arr3»#**rr«* iwwi4^uii*bi oov> 

imm 1 2 1 iftesav siKtsa^o^o^B t 

nr^3> 1 1 Ei2io^<*ga 0 
c»*jb 1 3 1 mwm<»*x<om±mmm u 

1 4 ] WEXy S/^-S/g >«t«Mrr* fc 
CW«iS 1 5 ] ffiE*5 HBKKfc M!B«±Jf E fcfiE 

s 6 teas. M$ai 4tfB«<DiNiflcggo 

[000 1] 

\m<om**mm\ z.omm. mmmn 
m<o±?5K.mm\Lt>tcoxmmmtit&mm 

[0002] 



(3) 
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imowm l s i (mmmm) trnzn* 
mmmmit, mmmm^mmm^ 

MWW&lt, M^ffSTI (Shallow Trench Isolatio 

n) ts.E<Dmmmm&*), ^mmicmt 
*mm?immw& (&m iMmmmmz 
[0003] mmm<omt t-c, mn, k-^> 

l->yiMF©2/§®ji, *yyxr>, ty 

yxtX ^>v^;k f-^X v^l/nx^ 

[0 0 0 4] ESfcJBStStffcfcLT, fi£#fr&ro 
©JfiftWBRSftT^So *l©£ifeW CVD (Ch 20 
emical Vapor Deposition : fl#$tfBJSfij£) % 

OS 1 *IBi»T?tt, rxry^-^ftj kfi 

[ 0 0 0 5 ] % 2 tomtits *mm<D3L®<D±lC 30 

t tC <fc D . l/^h7X^«?n5. *©& <:© 
lcJ:t)s ITOfcJRtfaftftlc&JSSftS. oft, c 
T'Si&iitnSo *©f& CMP (Chemical Mechanica 

i Polishing -.itmrnmrn) m^&ztK.* 

**3fc, TOt^n^o cl ©3? 2 ©#)£{;}:, 40 

(daiascene) j£i:&;£flTV3o 

[0 0 0 6] £1\ Xyf-J/yffilCiSEIW&Klgfc 
Ol^TBMIW*. 02 7-02 9*4. fi£j|5©Xy?>? 

[0 0 0 7] ttl5«>teBI2 7©lS#llfT*tl*. 02 

7©xsm *i\ a i 

0 1 ©±ffi(C, !R?#ltllt&fc LT©S T 1 1 0 2 
!m#tt£lTOW&mtimtiLZtl&o &M0SFET 

i o i <omwicmimmis&tirc 
-non' y-x • hwvi« (y-x so 
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•WfcFW ry-x- fw^ISj i: 

I8»t«) 106. -»©N"y-X- FK«1 

0 5, ^+*;l/SS$l 04*fl|*.TlV5o ±® 
©±Kfi, K-^h*US"J3>ll 08i:*yyxr 

x>yiM fii o 9 fc©2«pufi*jaty- fii 

tf, y- b$M 1 0 7 *M,T^ir*/MIW 1 0 4 (c 
3tift"r*J:dfc, aftWKJBSSftTVS. $e.ic y 

[0 0 0 8] ST I 1 0 2(4. «D£5M0SFET©!a£« 

l 0 l \clt, f-+*;l/X b 7^1 1 0 3tfgjg£ 

[0 0 0 9] MOSFEMSitf S T I 1 0 2tf$rt£ftfttt 
fc. ¥8#££l 0 1 ©±ffi©±^ffc«, tf-f K**- 

;n i l^ts?*?^ smncmtiBi 1 1 2«n 

3. o-^^T, ff HtftKBi 1 1 2 ©cpT\ N* y-x • 
FlH^Ei 0 6©ii±©gpffit, S9?Wfcx;i/-* 
-;H l 3«nfc'l c©X;l/-*-/H 1 3£ 
fflftii*. S6fc, SnttSUl l 2©±£t?g5J:o 
fc, 7;l/5x»>Al l 4ff*aU!ft*. X;l/-*-;H 

1 3KSR«ftfc7;l/5x^. ^5ytt, H0SFET©y 
-X- KWytltLTiitSo 

[0 0 10] X*-*-;H 1 3<D&m\at, # 
gftSffil 0 l tfRHvr*©?, 7;U5x^Ai l 4A^ 

-*-;H l 3©JSffifcffl!lffit{i % >V)7**AM (0 

t, mz.it. t iN mt?*y) «vffl^6ti*. 

[0 0 1 1] OlftC, 7;l/5x>>Al 1 4©±t, AR 
CM (Anti Reflection Coat ing ; B5±^) 1 1 5 
*«2ft53o ARCKl 1 5B\ e?lS©P8t, 
myt<Drctb<DM\ 7;l/5x>i7Al 1 4©gffiT*Elff 

»Kita*nS. *©». ARCH 1 5©±fcl/S>X 

h«jn, lK?xS*»*ci:fc«k»). Ui/*xhv 

[0 0 12] O^C, 02 8©IgtfHfT*ft5„ 02 
8©IgT»ti, ff. L/^XhVX^l 1 6^rffl^T, 

7;i/=x->Ai i 4icjwttiy^>y*arrckicj: 
rnwmi 1 7«?n5o c:©^^, #*«:s«i 

0 1©±iSfc»oT» 7;l/5x->AE«l 50©gfi, 
fftfeSBttaffi^K^SWS l l 8-eti, UTO^Ili 

1 7©^ffilc^ti5gMl 2 0tf/Jv£i^©lcJtU 

ffis©ffit«i 1 9 m am 2 ij^km. 
gm 2 lcHfcggtf**^ imiuwKi 1 7 



5 

UT!g2©7;l^*AE*g*J&£-f£f^ fc^fcJ: 

[0013] cmmmmzrcibK, smmmi 

1 70±{C7;l/5-^A^it©-r-5<D(i:^/-£oT> CM 

pm^mmmmi 1 7*¥Sfc«i:^535tttf 

K*6nT^5. L*>L&#6> E»ffijK©*JS-©fc 
ftK, CMP^fTlfclC^tt> HBSfeHii 1 1 

[0 0 14] c©HI®fcl§flM-*ffi£i:bT» B29*< 
StJ:3C> ■0SPETO»fflcttH4tftl^5-O7^ 
5x*ABI§l 2 2£\ ffig©ffil/>7;I/5-^AIBIil 

-fezmmzt^ofimtaznT^Zo mum® 

BifcSnsagi 2 3*» /JvS<JW*.*<:i:*tT**«© 

t% cu?Tm<D'&Km%mfflMm\ 1 7<om® 

¥ffl14%S5465Ci:*^f*o c©«fc5fc, ^-©E 

fc^-ycjBtftt* CMPie©&fcfe^T> 

Stii 1 0 1 ©±Ofl!lft©*iBtfilt* 3 Pffltt*lRl±« 

[0 0 15] o^t, ^5/>ffiKJ:«EWKjaxSK 

o^TSiwrs. ls i©Bffjaa%afi&6B«T, e 

!8Sifitf7;l/5:i*i>> (A 1) JDffi^* (Cu) 

ls i (ommRfcE^zmifttoZftr^Zo wsitf 

2 01CT©fitliS(S*itKf5i:, Al©2. 7 4/iQ- 
cmKJt^T, CuTtel. 7 O/i fi • cmill^. L 

■T*©#e«t«&*fcik mmttBOtilM-VUs 
[0 0 16] H3 0HS3 6lix Wk<0^i/ym^i. 

zm%tf&mz*tmxm-?3&Zo a tat, 0 

3 0 mta 0 > U ^ :/££?&«¥$ftX& 1 0 
1 ©±ffilC, »f»«fflJifc LT©S T 1 1 0 2 ^ 
HftjlfFi: LT©M0SFETi:*«£n<5o &M0SFET©$ 
jifi, 03 OAWHOSFETti, N* V-7 • FHVl 
g 1 0 6©±»C, S/'Jtf-Y Kl 1 4 5*W5ftT</>S 
jftfcB^T, 02 7*^LfcM0SFETi:ll«©#§j§£Wb 

[0 0 17] M0SFEM3<fctf S T I 1 0 ZINBlS&tlftM 

*®&mi o i (omviJiMt. *- 
*o -d-i^-c, mmmmm 1 27©*?, n* v-x • 

FWJlil 0 6©il±©«c, afl»fc*;l/-* 
1 2 4 jWBlSSftSo COSlTtt, B3 0AW 
E*l$l 2 5tiu )Bj««nTi^4^. IROMttRl 2 7 
Kit, 01* tf, Jt««**<2*6 38fi©»lW*<ffl^ 

^ns 0 s/U3yiWk«m Jt^«$(i3. 9SSt- 
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fc*;l/-*-/M 2 4tcaiS^nS7 p 7^i:©K©^ 

[0 0 18] x;l/-*-;H 2 4£7Bif 5<fc 

ft, W?Zhvx**®jSLT, JBHttBIIl 2 7^S 

fiftx ?>>?*mct mmi 2 5*« 
10 ?ti5o cokt, mmmi 2 5©ffifi©*vMR«i 2 

[0 0 19] o-^T, x;U-*-;M 2 Afcimzti 
T^tzUi/ZhyyVmiLMk, X;I/-*-;H 2 

4©jsffii;iiffi, mm 1 2 5©jgffitiiau fe^tf, 

flRBttftRi 2 7©±ffi£$$tSJ:5£> 

;H 2 6A^$n5o >*'J7>t*;l/l 2 6©*mtL 

Ttt, WN, TIN, TaN3©Stffc&JBIIiW8^&ft 

5 0 rt'J7**;H 2 6«Bj«*SSStt, 

;H 2 4 fcitfEI&iif l 2 5 fcfcttSftS&BB^tf, 

20 mstfi&mi 2 7^®mtz<D*ffii}:tzrcV)'e3i> 

[0 0 2 0] 0^©H3 lOIiTIt ffllittfCVD* 

9, Htf, X;l/-*-;U l 2 4«J:tfiGtfil9li 2 5^?E 
ffltZtlio coif, G««S©Xi>flWi 2 9? 

ita?nfc^©^ffi^^n5aii 3 

^ EllttlKofivMIWi 3 om 1 3 3tf*t 

30 ^ftSfc, a©CMPl8-P¥fflft*ffoTt. 

[0 0 2 1] C©IHl*lHHI , rSfc«)t, 

Gfiffi5©ffii^«i 3 0, -T^feS. EM 
l^tV^t, ^5-©gBJg^l 3 4*»*LT, 

E»wiB©^-*iip*«a«« , »i6nTt'»*. cnt 
it), «»«n**©«ffik:sn5®ig*, mil 2 9 

[0 0 2 2] ffc, «ISL^9^ttKffl^TM«fim- 
40 St, B3 l^LfeJ:94«©aiB©aill3 2, 1 

3 3©^-ti, ffi^sa^ffix^ns. ^-n-pfe, f> 

fit), BlffilSfcll^Sfcx CMPIS©^?, EH 

«nfc«E«©»fjii*«StSi:» ioaimt^ 
Ts fefeA^m©iS©<k3tM^5©T% <:©^a 

r-r-f^^y^ (dishing) J ^PftfnTV>S 0 

[0023] ehsbsa^< 4«sif, mmm&rzo 

©»fiT^t«©«^Jt*4©^ PBU-httW^t 
50 5c *ft»**, 5FSU-hfi, Eflffifi©ffit'fe« 1 2 
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9«t0 tfilrW* 1 3 0 ©£**** < 4 D , $g©iSV^ 
fflttl 2 9©¥*§14£&ftt5£, ffvHRWl 3 0©S3 

tf*<WS©T?* EttI8itf**<ftS. -r4t»%, ¥ 

[0 0 2 4] 0"3< 03 3 ©IgT'fi, $?> CMP£ 
LT> S3©±iStfTOk£ft5 0 COCMPIgtcj; 

tfiiuii 2 7©±BBic»jt«nfc^y7^#n/i 2 6^ 

Hl*«n*. COBW&T* S2SS1 2 5 bfcitf^S-E 
Ml 3 4 bA^««n*o HS6©E»fe#SttRli;ll 

[0 0 2 5] OtflC, JBMtelHIl 3 5 *5<ttf 1 3 6tf 

««sn*. ifflttimi 3 5(otimat. mm. m 

E8©*i&bmsft5©fclS±*S£fcii:a55o Sfb 

¥&ft&®Sij§ggT<ffl ^6 ft* XSHftWOKfUH 
OMR* *S) i)\ mm&ZWtW? htZCbfc 

Nttfflgl 3 6©#»tCtt, JtWHW2~3 
mm&U *ftfcJ:D, *««fi»WBfW*i:t© 

[0026] o*t» (g3fie*iii;T/<#-->y* 

V^tJWCkfciO, JBWIMWI1 3 5. 1 3 6C, 

*/l/-*-;H 3 7jWBj5S*ftS. *©& 

;H 3 7©T¥^?tfflt5<J:^t, 3 8 

*«2fts„ 

[0 0 2 7] Of©03 4©Igm Sf, U5?Xh 

mm?) mmircmmxmmt-ow-- 
yytscttxbs UiSzhvzt mm?) tm 

9-v?*M?z.££ii*)* mwm&i 3 6t, ehs 

1 3 9^5-©E*li?tl 4 0fcjW&KSft*. ^5- 

©Gtttui 4 oa:, ffnmuii 1 2K**«nfcy5 

-©E*»l 3 4fc|fl«fc, *©&fcfffcft«CMPI 

8T?#6n*«E«©¥ffltt*a*{>5fci&c«i««n 

[0 0 2 8] 0"3<H3 5©l8Ttt, $*\ rtU7* 
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*;H 4 l*«iLft», ffll 4 2tf, 7jI/-*-;H 
3 7, fcjtf, E»»l 3 9. 1 4 0«E«U «6 
fc, !H*filUIl 3 6©±ffi&fcS3J:3li:i$fflSft 
§o ^5-©E^}il 4 0©fcftfc, g&l 4 3(4{g< 

[002 9] O|f©03 6©Igm £1\ CMP£ 
HffTSCfctiO, ARMOR 1 3 6*7sh>y^-i: 

lt, *©±ffijb«pafbsns. ^;-©Eiai!§i 40 

10 >U-*-;H 3 7{Cft«Sft503©77^ E&Sl 3 

9£m$n%mimi 44, *5<kt>\ *=-©e»» 
1 4 0 \citmzti%#2.-<Dffimm 1 3 5*TO£ft 

[0 0 3 0] Offfc, S{fc5/U3>*it»rs 

cfcicfctK rhmrri 4 6*^tn, «6t» m 
s i oF^iiitrscfcfcj:?), rhumb 1 4 
7jwa«sft*. 

[0031] «±©*3k, mmmicffl&mzx} 
/<y 7* **©»&. a* 
20 & a©a*a*fc*(Hi%fTV\ ^4««nt 

tt, fa7;l/^»>y (dual damascene) jiiliftfn 
5o ^5-/^->{iCMPI@©TOfc|Rl±©flfi^ 

[003 2] 

02 9©^5-E^l 2 2, 48itf, 03 6©^5-E 
30 Hi 3 4 b, 1 4 514, EH^TOiSl©¥ai4^(Rl 
±«««aWTl8tJ6n*fc©T?*«©Tf, 

[0 0 3 3] ifi^LS I ©^Wfc©ji$ti:t4v\ 

h z t tats c ^t<k »), «awfc7n-y^ >^4 
s^wcutnciictt), fit 

Wnst, ^©EJS©$t>DliUKW;P"-7Ami- 
§0 c©KII;^-^tt«l8«ll»fc«tt)B«["r*^5-E 
»ta?<M»iJ*«St«^5„ «ffi«Mfi^5-E«©* 
ffiA^-«tu45^T*i5iin5 0 ^5-BBK4*«Wt7P 
-r^yy-e&S©"?, *©*ffitt@Blliff©B»ctt 
#LT^$5 0 C©gffi«SS*^fV>i:, ^5-EH© 

50 HicKg-r5»j©Eiat, maisi^tis^fiia^^^ 
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jgtSo COSSWWX 01*) tltoXWKMM 
[0 0 3 4] &5$Zmt?z.-(DM&t(Dffl<D 

X OHF) <DHH£:4So 

[0035] dneorocoii^ii, ^s-E«*^t 
TOfi»rao^pXh-^i:S! , rsci:««-et5 0 c© 10 

[0 0 3 6] COBWIi, SfcfoDgSfCfctfSliBLfc 

BBjS*iifiiw*fcftic4*nfcfeoTf, rasweir 

So 

[0037] *m\c9m\,itm*m&** 

BB¥lO-199882^4i« (WT, *«2) , fc«fct/> Ml 20 
[0038] 

tt2??ffft9&£ttT^S¥®tt3«fc> «WB±iSO± 

e^trnrdiiiBttiiRi:, tafBiH&^g?fiiTe>ft 
*sawHKtofcoTfi»«nfc**tt©E«fc» miss 

*fisic»a-r s * o mmwmm^LmmK 

[0039] %2<D%w<vm&, mmwTho 

m®&m%im\mm\m®.znxt$<o. mm 

ftmt, Mzm<D±izmthrzmmmi:. m 40 
mMmmmx-mx^timmicbtc o xmz titt 
mmmmt, mwMmmmmxmx^ msm 
®k$£n%-mj±<DM\ct>ri:?x. mmmmm- 

■OMTtWB^5-K«*«SK«(W* i 3 fc fulfill 
flnBtlllfcffflE^SHEafcfcftttf S J: 9 1 13121 

fascist©* t mnicara nfcawttofljo? 7 7 

i:, mz.Zo 50 



$112 0 0 1-1 9 6 3 7 2 
10 

[0040] %3mmmx&, %z<dmho¥® 

mmmmz.zmmmt Lx-izmmmt% 
zummzs mmznx^Zo . 
[0041] %4mmvmx&. %3<om<om 
mwics^x, memmm. mmtw* 
Mwmm-xtiytkmLxtst), ttmawwm? 

K&ix&m-&nx^z 0 

[0 0 4 2] %5<Dmi<DmX*lt, »24^L£40 

m<D-mmm^tnx^, mmmmmt 
mmznx^o 

[0 0 4 3] %6(D%W<DgmXit, 3!24^L2!4<D 

^ftifrvmnmmmtis^x. m&*m&m 
ma. ttmm&mmmmztizmz-stox- 

[0 0 4 4] »7©»W©«lTtt, SftK i?3> tit 

a.. %4<Dm<D*mmwias^x, mut$-B» 

So 

[0 0 4 5] »8038H808KT?ttx 8?7 0&tPl4>¥S? 
ttggtfci^T, IJIB^5-E«^ MfE'>4<£&- 

tVTVSo 

[0046] %9<»m<»mx-\t, %um,% 
a. mi. tittt. %8<Dm<Dtm#m\cs^x, 
im$.imimt>\ mmmmmwm. tmnrnm 

ex.s»fittffijs©t>-rn^T*fes. 

[0 0 4 7] JSl OOfglflO^lim »lft^L»9 
[0 0 4 8] JB 1 1 OJSWOSBTtix S 1 4^L^ 1 

t, «aE»isnc»oTiao*«saw sgp^*wts, 

[0 0 4 9] 11 2 £D^B^©ggT*{i, 1 1 1 £0%^<D 

isnr^So 

[0 0 5 0] »1 30»IB©*IIT«, »l4^bJBl 
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[0 0 5 1 ] 4 <rflfflG&WQ\i. $ 1 3 ©gBJi© 

[0 0 5 2] Sg 1 5 <Om<OmWVlt, % 1 4E®©¥ 
IHia^nTfeD, fflgB¥*tt£B#, MEt-hSC* 

Sftfc*«tt©J3"J©*5--:/7^ *6K«*«. 
[005 3] 

[%BJl©lSfi6©M l. £»©£!£ I. 
-WW* (^$HEi§lfc<}:tf^5-77?©*giftO tf, 

^wctefii-rsEtticsiasft, ewe*!), 
[oo5 4] i.i. KioneraaMi. 

ttTfc, !*«©£« l©4^SH©#3:U^B3iIg 
BHISj ©jBWcfcfcfcfc, £$ n a a£LT©W*§iB©tf? 

[005 5] 01~07fi, ^JS©f&f£l©¥$f*gffi 
Sfillcf-+;M/;byMI 3tf 

j&$<*ns 0 ¥®f*sis i ©±ffifc mm 

ffimt bT©S TI2k, t LTOMOSFETi: 

st 1 214* mK>£iwsm<Dmm% 

[0 0 5 6] MOSFET©UjSiefi, ft*JH*nT*&5© 
T\ MOSFETlCO^Tfi, ^ClKjS&ClSWifcO^T© 

BI#tttlflt5. tftfeS, SMOSFETfi, 
« 1 ©±ifi©1»fclJR«fc»jS£nfc1B«?*S» -» 

©N'y-x- fw>ii (y-7S«tFW^ 

$©!§£ ry-x • FW«J 4 1, 
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-#©N"y-X- FW«4 

2 i: c .j; o t, -*t© v-x h u-r ym 4 0 * 
ntvs. -*t©N* y-x • fwviw4 1 ©±t 

[0057] B2Kit*tT^-rj:5fc, mmm 

xf^>'j^ hjb 5 3 fc©2«m*isty- 

6 ti\ f- Y mm 5 6£/|-LTf-* *;MH« 4 3 K» 

10 iw**5k, »RWfc»j«*nTv^. *&»c, y- 

Fii 6 14 % SftJWk^ U 3 5 2 £ft L T, tf>f K 

«>ift«*5 0 Hi^ti^t. y-MSi<*5o 

ti, y-hEftfcLT, ST I 2©±ttjE»«n«c 

[0 0 5 8] MOSFETfccfctf S T I Zlffitf&tir&K.* 

i ©±b©±#£(4> k**-;i/5 i * 

20 4©»»Ctt, EHK§«^«-r5iWT% 

S i 0F3©J*B«tt)<3. 5«T©»*ffcW8^&tl 
5©*mtV\ 

[0 0 5 9] *©», ^vs/yS^fflv^iii:tc t };0> 
M0SFET©y-X- Vl/<<yn&tLX<Dffi7y#4 6, 
^Ei^8 (8a~8g) , «5J:t>*> ^=-©^SH^9 

(9 a, 9 b) A^j«?n«o cn6©»«#i:)lHHI 

mm 4 ©lata:, ^u7^*;u7*vM*«n*. /<ut 

p<^7l/7©M^^LT{i, WN, TIN, TaN^I©^ 

30 9©»b*i»±r*fc»t, a{kj/U3>«jbv sto 

(O^m&s H3 0~H3 3T5B^ft#iekraeTfeS© 
[0 0 6 0] O?O03OIgT'li, $-f* IfSif&iili 

i ommznzo '&mmmxmmz> 
mmmmi o©*k, ^;u-*-/h 2^ 

fig^nSo CC-pWtttacfctt, ^EIS8a~8c© 
40 ±/cltT»ft<, ^5-©^gH^9a, 9b©±tfe, X 
1 2 mf&ZtiZ&T-hZ, oft, 

[0 0 6 1] o^©H4©IST?J4, Sf» (6518* 

estfcfcio, b^xh^x^^ffM^n, c©^ 
xhvx^^ffl^r, smm&mi ots^ttx^^-y 

^*flrrci:tJ:D, x;l/->t-;H 2 ©±gptgE$jg 
l 4^^5-E^?il 5i:*«?n5o BS^Sl 4^ 

i tf?s.-mm 1 5 a, B4 ©t^jfitflsfrns <t 

X;P-*-;H 2©^SKiJ6iill 0©±®gp 
50 ^tt, Jgj«LTfeJ:^. 
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[0 0 6 2] 1/$>*|-75?13 (03) It, Z.V>m 

[oo6 3] o*©H5oiam $i\ jBttati 

4, ^=-©E$$f l 5, fc<fct>\ x;l/-*-;H 2© 
j&fflfcfllffi, jfHSSftlill 0©±ffi{;:, AU7 

t, Wtf-zy (TIN), l(t:^>^Xr> 

(WN) , mt$y*)\> (TaN), 9©&H2ftllft< 
fflv^ns. rt'J7**;H 6£flMTSgm, Ett 

[006 4] Oft, CVD, PVD, fiS^ti, «jg 

^y*8H*ffl^*ci:ciD, £i 7ft\ 
;H2, E&jfSl 4, fccfctf, *5-OE»»l 5£ft 
iU «e>£, JHSiftftlli 0©±®£fc8B«};5fc:, 
Vmtti*, ±i2Lfc«fc-3£, CVDfcSVSiPVD* 
ffl^THl 7*«Bbfc«^Ktt, *5-0EttJ|l 5 

[00 6 53 O-3<06<OIi@T'^ CMPgfifcffl^ 

niumii o<D±mtmn<D±wt>\ m^m-m 
5<fc5t, ¥fflfc«n«o coism mmurn 

mi omhy><-tiTmfr*o coissai; 

T, $1 7fre>, */l/-*-;H 2fc3fc8£ti3£75 
2"2 0a~2 0c£^-©83y7?2 2a, 2 2 b, 
ElStiJ? 1 4 £ftig£ftSti£tt 1 9 a ~ 1 9 d , fcj: 
D\ *5-©E«»l 5CJHB?n5«K»2 1 a~2 

i c«fns, 

[0 0 6 6] ¥z.-<DffiEffi2 1 a~2 1 ctf, fflEI® 

Stl 4, l 5, x;h*-;l/i2«?ti, 

MPJttStffirfcftTfcD, ra7;U^vi/^S^T? 
[0 0 6 7] 0<fOH7 0I8**fT"r«Ci:K±D, 

T*fes 1 1 t>£%ffcLrcm&m<omm*t mm 



(8) #12 00 1 -1 963 7 2 
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[0 0 6 8] ra7;l/^i»ji^g 
fiUfrTSilfcfcJ;!). ±S©E$2 5 (2 5 a, 25 
b) , 2 8 (2 8 a~2 8d) t, 75726 (26a 
~2 6 c) , 2 9 (2 9 a~2 9 c) ti)\ ±1©SH 

112 4fe«fctf^'y^-i/3>li2 7"(?SfcftTV> 
3 0 CCTtfaWacfctt, ^UC> MOSFETOlMk t 

5Ei^8a. 8b, 8 c (DM, BBSS 1 9 a ~ 1 9 d © 

io m, be$2 8 b~2 8 domt, ?n^n, tmirc 
mztirc) ^-ffiH9a, 9 b. mbrcm-m 

2 1 b~2 1 c, SiftLfc^5-iBH2 5 a, 2 5 btf 

[0 0 6 9] ^tUciDxT, S2t, flt**fiW*y 
5?2 0a~2 0c©R8, fccfctt 75^2 9 b, 29 
cOfflKfe, ^n?n, ««lLfc^5-^7^2 2 a, 

22 b, g%trc^5-y^^2 6 btmmz 

20 ^5-77$WESSftS fy^cXoX 

[0 0 7 0]§fc% ^5-E^8, 2 1, 2 5tt»H7 

30 [0 0 7 1] *5'-E«2 1 ai:^5-E^2 1 c tt, 
±®©^5-E^2 5 at?z.-7y?2 6 a, 26c 

BiucwiticfcTs ov (mmo t*tt*@^ 

»t * c i: fc J: 0 , «ao««!E»^««E-r * d t 
40 t5i:v>-5, jfiJii*^anSo 

[0 0 7 2] 07*^Lfc«|jiT(i, Gfil 9 a 
its ^5-E«l2 1 a. 2 1c, 2 5afc^*5-77^ 
2 6 c, 2 6a, 2 2 a t\Z ioT, ■SH?tlTl/'><5© 

^V-bfrt-tyzTyJZmmtZXv V 

mic mmi 9a*7-v-jy (wdst) tfca^t 

tt, S/NJt^[R]±t5o Sfc, E^2 8bi:yv^2 
9bti, ^5-Eili2 5a, 2 5 b, ^5-77^2 6 
a, 2 6bliI<fcoT, jfHA^l®$nT^5<DT\ IrI 
50 t<S/NHaWRl±T*. 
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CO 0 7 3] 1.2. Mjffl&tomt. 

O^Tfct M*£ftTV£l/\, ZffiKDfm [0018] t 
tt» re©* 3 ft (f ftfcls. M8!K©&Kfr&. ^5 
-/^©iSft) ^5-^*->fi^*^T«-f3 
©-etMW£*ttfc$fc LT13< C fctflt U\l ts 

mmnx^z, rmmicmmtLxi$<cti 
tits s«#©a£Kfcvvc, s%tt{fiicttffl^@s-r 

^-m$uz&mnx^zmxitfo\ £ 

[0 0 7 4] ^NW^lOififilfitefe^T, IB*a*3cfc 

1 ommm-it, m-mmftLx&wam^ 

mmmntts msasmttb^ mrnsom 
@a®fti?ic f^-mwftzmwfctzm&Tjkztiz 

[0 0 7 5] Sfc, i«2£tt, $»©£iajftffBJl£ 
S2ttfc£M»£WU M9WBfcfcfc**5-E 

[0 0 7 6] *6K» Att3lcfi, ¥$ttS«©±ffi© 
IS4tt*ffl5J:5fc*JB02/-;l/HIBjWKl«*n. bfr 

tfWRSftT^*. LfrbfttfS, <:oi/-;l/Kl(i, 

*»«H*UJ:5i:"r««* ©l©3H~5frS©, rft 
*©£»;<*;WE«ISIiSTli. £M2;Wf*«UlT*fc 

KS-r^cfctt-Pt-f, £fciJf©gE*§UI 
[0 0 7 7] *5-E«tt* @B»fffcE»li4t4v> 



(9) ftl82 0 0 1 -1 9 6 3 7 2 
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ftffft5>ftv\, Itc&oX, AK3ttt, ^-E»fc 
o^T©BI**fc^lVS tlg&X-Z S. 
[0 0 7 8] TT-fci^fcJ: 5 fc» HfifiO0SI 1 ©¥ag 

tm-mmfommmmmfeztix^z c tm &t 
•fyfx'&zt, mm%ctffx*2%o noma, 

10 iiKi~3©v>-fnn:feM^4v\ coftSKJ:? 

-ez&tv?. &in~3©^fftfre>km*n&^ 
[0079] *ttrafc£0¥muq^MiM©*« 

20 ?l*f©«<^ «*gfi©^$]ft©flHi:ftSo 
77hx5-©£T-S]kn-a^o 
[0 0 8 0] «£Lfta«A 1 ^ftAfS 

fclfc 77?K:»£ bfc*F-IE?L*f*l$i Ztifi 
T*£ftff, 77hX7-£»f£<:i:tfT'#S, ttfk 
JBKfcfeoT«ja?tifc^5-E«3b^ ?\-7yVX 

mrnzn. fr-D, *©*ffi*<@s«n«©i?. ojgfes 

30 5di:ttTf4K 

[0 0 8 1] 1.3. *5HE»©#*U^fctt. 
0 8 fi, 17 jfx t fc¥Wf*gm©E^ 2 5, 2 8 ©¥ 
BI»tt©-ei*^"rWriBISKIH'eft*. 08*Wcfc9 
^5-Eii2 5 a, 2 5 b, feitf, SB«&2 8 b, 
2 8 c, 2 8 dfct» SvHcTfrT'feO, bfrt, 

IEIS2 5, 2 8Wffi)g«AWMT-fe»), W7fH 

[0 0 8 2] uniC^tT, 09AW^JT*{i, ^5- 
40 mm 2 5 a, 2 5 b, *3<kQ\ I2S&2 8 b, 2 8 c, 2 
8dtt, SHc¥frT*£3j£m H8©gJtX*?0*< 
4^*\ ^5-iE^2 5 a, 2 5 bOTiBStt^ ®ft 

icfei^T, m8®mtimw}fc&&ox^% 0 uy 

flfiltioT, ^"5-Eii2 5a, 2 5b©*iB«^ 
*«©T, ^5-gEiH2 5a, 25b©SS*^t<& 

[OO8 3]09t4bW, ^"5-|B*l2 5 ai:^"5- 
50 EH2 5b©KT% 7^>^jitfflS*m?»tl5c ^5 



(10) 
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-E»2 5 a ©7 -f *&©£&« (®M£ 

o o a «k o 6emm«%< %zmt>\ mmm&z 
a> *#©gE$<H2 o o b it) tEMitfi£< ft*$# 
t#z.-ffl&2 5 £©fffl©x^-x^ i&f lgfc*i^ 

itx 7 ?■ ytxmz m%wt>mw.ut ©ife^-wc *> 

*i:<fc</\, 

[oo8 4] 2. tmmm. 

*S»HaE«li:lB5?\ ttlffiffmfi«J:tfinffi 

n*w*s@to^T, ««**„ #£> mttm 

ffi%iA/-e, ^5-*s#©fiffitf@5i2n*0i tj<fe 
ffBDesnsflUc-ov^Tt* twjrrs. 

[0 0 8 5] —gate. *5-E»#Kffi*ffifcH£*h 30 



^2 0.0 1 -1 9 63 7 2 
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[0 0 8 6] 2.1. iE$aig§t<DfB]ji&*T;l/. 

SIESM 1 ~M 5 i)\ TIBBSgM L * <ktf±JlE*M U 

©MfcERSftT^S. K«Ml~M5ta, 

j§M2, M4tf#$*U iEJgMl, M3, M5li, EbIES 

K^mwfflm-emtzn-z^Zo rcj [igHm 
wm^zuu tmm-tLTv taj a&mm 

(Area) fijfth TFj ttg«©7U>S? (Fringe) fi£ 

& *i/c. rcj (coupling) ia»**-r. 

[0 0 8 7] LS I fcfctf ft* fc, -» 

KB»M®iHm*'»<ft*. nsti-r*SB«i©ra©J8 

[008 8] 
C c =e — 



_S_ 
d 



[0089] e&mmmmomm. utw- 
t. mmmmit, aioiawdtws-r*©^ 

fittrtf < ft*o ftt, l s i ottnfbTOItroicfcfc 

ft</\ vv?m<%zt, mm<Df&ft<Do*>%£ 

[0 0 9 0] 
[&2] 

- (iC2 ) 



[0091] is^BKcjBBtTis^-rseatM * [0092] 

3©lT'«tilt O^©S3T^n* 0 * [»3] 
Qa =C 2 C 3 'AV23 + C 3 C 4 -AVs4 



<SC3 ) 



[0093] c mmmmu 3 ^g^*M#©a 

l©HEi:&*o JM±©ti:*»S*.fc± , T\ WT©2 40 

[0 0 9 4] 2.1.1 IEISM3©«fiE^Vss SfcttV. 7 
fc*J§&. 

BE»M3©tttt^ «uliimii*ul (g%«{fi=0V 

fix EiliM3©lfflti-STgSbT^*j^^fe*o 
iEMM 1 , M5A^«T£-3T, ^5-ffi^M2, M 
4 *H»V^t ft, 3 EidttftjSftC' .3 ^ C C 35 

»U iBMEMl. M5*fit)*fl|^©»iK<tO, 50 



[0 0 9 5] t©MH4J*8rt-Sfc»fctt, 
M 2 , M 4 ^ISlt, IBJgM 3 limffLWmMtL V. * 

e**s*ttH«iBii-e**«^icH:, ia^M2, M4 
niwfivss *fi**fflWttii!waaiTa6*»&ictt, 

h\ S3J:t), IH^M3fcEHM2©P^ M3£Ei|§M 

4 ©H©ttfiM^ft < ft*/-c*, mmu 3 ©$4«^ 



19 

BBKiM2, M 4 ©Iffitf @££ns £ i: £<fc D , EiiM 
3li£fftMl. M5*»6jfflR«nS. *ft«>a.* EttM 
3 1 . M 5 *fi*35H^OK»tf&tf"f £ 

[0 0 9 6] 09*. & H3tf*Lfc*liik:fc^T» ££ 
2 8 dJratttiMS&KT&SJt^ ^5-IBJi2 5 a 

flmttmn(«(ii[v B KHjesnntf, e»2 8 d t 

*5HM^5a©IH©^*ffttitf>r*. Lfctfo 10 

"FfcSIEU «ffi*%OiS«fflflim»*fflV. 'MWIt 

£S2$2 8 dtt, ^5-El»2 5 atCfcot, Sl/HCl 
$iSnS©T\ IH$2 8 b tEB2 8 d©5R#fc:fe^ 

[0 0 9 7] 2.1.2 B«M3A^Uf-lr-^*-e**» 

20 

BJftf^c-oottttfc LT, EJ9M3lctt, Xy*+- 
SfllttVic (If, V. ©¥#©<! (=V. / 2) , 

v. ) aWttnSft*. WAtf, WfcSStfD 

R AM2dSI/M£ S RAMT'JSip, tt^&Ttfy MS 
tt, 7y*+-3?»©-«"tt&*Jft «'JW5lf 

©RflT\ «ffiOJt«tf-b >X 7 >yT»ff fetlS C fc J: 

o , -#© tr 7 h »o«tt^flKo e v h s©mtt <t o 
(fiv«.^kt5o iM£> «#©£•> h*©«{& 

[0 0 9 8] C©*?^ B»M3#7y*+-S>llrc 
£S*f£fi, 7Uf-+-s;«ffiV»/2*»60V, &S 40 

t^tt, v.^gftu *©a*©*ffigfl:fc£i; 

HLT, yu^t-S^»©aH©S»t, 

ctfcio, xy^t-^gwc, jsH©<i9ttfcj£B-f 

[0 0 9 9] S3Ta«n«, £&$llcj£BLTKffi[ 
M3£Bifi«nsa««fiftt, E^M2illE^M3i:© 
m<DWtiLgt, MBM 3 fcKijgM 4 £©H©ttffiltf/jN 50 



19112 0 0 1-1 9 63 72 
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SW$2'>4<4*. IH^M2. M4{C7 p y^t-> ? « 
ffiV«/2*BliPtT««ttf, tt^fQ C s©^¥^fli 

v K =Voo /2^H^-r5©^gjir*S5o 

[0 10 0] 08©#JigT\ W*H E^l 9 btfX'J 
f-+-S?Hn?fctU& ^5-Sdi|g2 la. 2 1 b, ft* 
l>\ $\-~?y92 2 a. 2 2 b*7yf-+-s;*ffiV 
pc KB«6tT«»tfcf, Bttl 9 bT?tt, ^4«^©^H 
S/Nit©iaiV^fc&tfRrt6fc 

&s 0 sfcnwic, ^yf-t-^scmffi^ktieBt 

S/'TXtf, Jiffl©BE$l 9 a, 1 9cE§§£$nsi: 
[0 10 1] DRAM&SVHiSRAMfctfe&<, << 

n*ct««*«o c©«^, yy^+-^i, tefet 

V. t^tv^cft. 7 p y^+-^©Jili©SB^t^:f 

[0 10 2] tZT\ tfUAtf, 01 0lCfett-5gE^M3 
ff, C©i3*^y^+-'^« , P»*^ 
M2, M4Z&mSLmMUtiLV* ICH^LT, E^M 
3©leI0^jiiR-r5i:i:ti:J:t), E»M3-e584t«/ 
4Ximm l . M 5 fi©fl!l©<i^E»lcR*©*l» <* 

[0 10 3] ^^-^©IJIlHlB&fcfc^Tfc, tulB 

yy f-+-5«fc*^T, mmmczK) mmvm 

ltS^5-SfifgM2, M41C, ^Uf't-SfllffiftBlin 
UTfefttf, « 3 #3*1- J: 3 fc. GSM3tff£my 
«B*n*J:fc*«4<«©^ 0SSII)f^P>tig< 

[0 10 4] UUzft^rc&olc, |^-©¥»ft8ffi© 
*T*©@B±©SPfiit<J:oT, ^5-K»fcWiqt«^ 

[0 10 5] 2.2. />TX©SHl:ft«K«fcft^«* 

t&gffm xy^+-^©«flt^{bt<fcoT^-r5 
y^Xfcov>Titt^tfco edT'ti, c©g©y-i'X© 

0 1 l tiKIS^ W§«ffi^*i^TS&£0Tfc 
So E«Ml©SiBK:-«lc»*LT^*«fif#» -Q 
(t) =-Q (t) • sin© t <m$X\ WitttM 
LTl^S*&*%A*o i^nsa^i-dQ/d t =- 
Qa> • cosa) t £&So 



(12) #M2 0 0 1-1 9 637 2 

21 22 
[0 10 6] CO«£fc, mmMltffl§LM2<Dmfc% *&f. E»M2©*iBKO*#atTV^o EKM2© 

(t) Wf&t*o B»M2fcjtf$z©i8WdivD(x.t) t*fc, #fra©ifeBIJ:»>, o*©5S4*W»)AOo 
= p (x.t) £1J1LT&S 0 CCT, D (x.t) IflHt [0 10 7] 

p (x.o uttmirefes. mmzmm^ »4] 



L • S . 

[0 10 8] /c/cU e tt&JEHBHfflfcftfllLTV^S * [0 1 0 9] 

aD(x.t) 



(iU) 



r o t H ( x.t ) = i ( x.t ) + 



d t 



-<jS5) 



[o 1 1 o] ms&Oo *fop±T>mmfttz>t, 

[0 l l l] GSMl. M2©n©JBRM&ltlB£St££ [0 112] 

nmmm&vv^mmmm.?*, mmt [&6] 

mtlT^foW, i (x.t) =0T*&3o ^sror ★ 

J rotH (x.t) -ndS=jH-dx = 2»R-H(R) -(5$6) 



[0113] i:**), $/c, fiaii, 

[0 114] 



20# BR 7] 
r d D Jf , „, *R Z dQ(t) 



gR 2 



• oQ c o sot 



(SD7 > 



[0 115] £&£o 
[0 116] 



♦ [»8] 



H (R) = 



gjQ 
2S • L 



• R c o su t = 



RIi 



2S-L 



(318 ) 



[0 1 1 7] imbtl*, fcJ£U I.(4Ml*»n* 
[0 1 18] S8a^TJ:aic, BBI8M l ^415*^ 

tfmtiZWBM 1 i:EHM 2 ©Hie, o v**wi7y 

So 

[0 119] W±KSE^fcJ:5lc, IBSSt^nicRg-T 
£^5-iBJSfc©ia©mffiM£-tf n tTZ C fcfci 0, 
*£*ffl©38£!tWJ*6tU *nfciO, 7G©*ffifclI 

[0120]-^, cni: ttisst, EM2:f niciMrr 

«TI}6T»fc*. Ctltt. *ffig©fc*fc*£Wlf#3Kf8 50 



[0 12 1] 2.3. ^$-im<Difi|f©i. 

^ssrsftitticiBEsnsw*^. 012^ ^ 

5-W*ttA<»it«(fttHS«n«iNifl««©«l*aR 

nwwraiiicKaLTv^. hi 2m £tt©jgs 

1 ©0 7 T«£B&LTi,^ ^5-?ltttti:8fl!!BESI 

[0 12 2] 01 2^Wt H0SFET©V-X 
• KlH'J'*8i:l/C©Htf©77?4 6fc* BB«8 
A. 8Btfjg8£tU £ffil8A& ify^ZQk, EJ§ 
19C, }3<fct>\ ^7^2 9A*ili;TlB«2 8A'\» 
R*nTV>5„ iBJS8Bti, SE^7 ONMISftT^ 

5o ffii§2 8A«, 7^7 i%auT, w±m<mm 



(13) 

23 

7 zmmnx^io mi 2 it, mmnwrnm 

[0 1 2 3] $lJBE8fcl/r» SE$§I8A. 8B©ffl 
fc, *3-B»9A~9CtfEKSftT^*, ffc* » 
2SEttfcbT» GUI 9 C ^r-g-tfSBJS 1 9A~1 9 
D, fc«fctf> *5HBR2 1 A, 2 1 BsWOKftT^ 
5o *5HB»9C, 2 1 AlCti. ¥^--fy>?2 2 
A. 2 6AA<8SR«n, X5-KII2 1 BKtt, ^5- 
75y2 6Btf««*ftW&. 2"S-X5?2 6 A, 
2 6Btt, 75?2 9A4:4:fcfc, £&2 8Ak:&|ffl£ 10 
nXl^o CtUCfcD, ^5-®«#9C. 2 2 A, 2 
1 A, 2 6 A, 2 6B, 2 1 Bfi, 9«#4 6, 2 0 
A, 1 9 C , 2 9 A £ t fgfl&llttMft V a fc 

[o 1 2 4] hi ziat, mfotznmmzvz 
-mmwtt\ tticmmmumtiLv* imfczti 

CO 1 2 5] &#£bWtl. 4, 8. 12«\ SE« 
1 9CfcfiH"rS/>fX* % *5-E«2 1 A, 2 1 B 20 

■fflast&itoikb. ?z-&m2 1 a, 2 1 Bt, &m 
ft-r *«*WffK«Ht * / -r X£fgM ? « c t * s w 

[0 1 2 6] *a#£fcW^2. 3, 5. 6, 7, 9, 
11, 1 2 It, mi 9CKiBH"r*/-fX*, ^5- 

mm i a, 2 1 zmmswmt. n-mm2 1 
a, 2 1 Bi:, Eiii 9ct©iatc, m&mmiiL 
t, sun 9co«tt%ss?«*«j:fctit), /<<x 

[0 1 2 7] ®Ml 9 CAWVs,c ££x3{I*fi|§}T* 

nmtzMmx: ®&Gt>-&$m 3, 14, 15. 1 
&<D^?nt>mT'hz> 0 mi 2X'it. mmtbx<D 
mtt?$-Mmtifi£KK&mztiT»*ifis mm 

CO 1 2 8] B»fc:Rfi?ns>'-fX%ffi»-r*fc«) 

fcMrfsMi, 2, 3c*^Tga 

[0 1 2 9] mi 3<D£#£fc-£#*tl, 8, 12£& 

ats^sitt, mi 2fcntticffiMi«. hi 2tfe^ 

Tx S2K®7 2*Mg«ffiffl!Wig«lT^n^ Hi 2 & g[ 
ffl#£fc>Wtl 2 

[0 1 3 0] ffl*£fctf#94 0JBffltt % B 1 4T?W* 
£tt* 0 HI 4£fcV>T, IBiSS 2 8 A 7U*+-5> 50 



f*BB2 00 1 -l 9 6 3 7 2 
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ire**, cmsit, ^5-E» 

2 1 Afcfitll 9Cfc*£tfcLTfc!K ^-©XU* 

X5-gE*g2 1 AfcB*l 9C©«E*> ^n^tlgijffl 

CO 1 3 1] iS&£*>-tt#*t2, 3©^J|tt, HI 5T* 
»RShS. HI 5IC6^T % X5-BBSS2 5A£:?5 
-EH2 5 Bti, 1 A, 7 1 B, fcJ: 

t>\ «±l©^5-E«7 2tJ:oTffitt*nTV'»*o 
IBJg 2 8 A tt» Attffifl«Bfll?% 0 . X5 -EH 7 2 

CO 1 3 2] fi*£fe-&#§l 4®«IUi, Hi 61*09 
^tl5o HI 6tC:fc^T. X5-gESi2 1 A, 2 1 B 

0 tfffi* 5M0SFET 6 1,62 © V-X • K U-f 

1C> *n^n»»«tlTV^o M0SFET6 1, 6 2(DSIi 

n5o esii 9ca % fi#v«« %e**fi^E«7?a6 

CO 1 3 3] fi*^*>-&»#l 3,15,1 6<DBm 

it, mnx'MTKZtiZo mnic^r, ?5.~mm 
2 1 a, 2 1 Btt, mmwvwc&mtizm 

Sffil^HISS 6 5 tffi|;L5M0SFET 6 6, 67 © 7-3. • 
KW>li£, ^tl^tlSISSnTt^. H0SFET6 

e. 6 7<osa*9Hut fgttffiiittinaffiv^ , iafflffi 
n5o siai 9cti, ^ex^fi^E^T'fe 

CO 1 3 4] 3. ^l<D)g*i3. 

u ©%w©^fis©^n 3 1 «t « ^fl^att, 

[0 13 5] !MlcMifto«tttttfeMtS2:^ t& 

co 1 3 6] mmj&<o$<DM&&±%tzt, jut 
oi^aiaBiitraiSiBcsn*. (i)«mt««ftw 
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5c (2) ^*ttj£?3^g?tfflfigi(^'\ft 
tt. KU7HU tOlS*, *SiilI<Dl&*i# 

ttaWMtr*. (3) ^ffi*M>Sfiib<±#-f 

**. (4) urajfeiiT^tfc^^^^e 

*#±*U »ft«jWST*Sfci&, h?^**©*- 10 

[0 13 7] 2 7 3 KT-m&M&m. S i 0 2 (61 
fti/'Jny) T'ttO. 0 1 4W/ (era -degree) T*& 
D, C u T*I4 4 . 0 1 W/ (cm • degree) SfiT*&3 0 

s i 0t*Dt>jtB**ff/jv2KE*8i* 

i Ot J:Dfc'Jv£^fc«>, S i OiSJUW&ftHlcJlV'tfc 
t£fc©¥$ft« «fc ?) i, S«Sg*<iS < ft* n 20 

CO l 3 8] ^5-EJifc-cfctf^5-75^Wftbft 

©*sn, mmm<%zt^o®mm?rzo m 
mmm^mtmrnm^ *©iBjg*W5fc 

l^fc. CO«^tli, JBntfiOiOf fc»4tfcWH:, 

co 1 3 9] *m<DMM<DBm<Dmmwte. m 

co 1 4 0] 01 8ii, m<om3iz£%mmm 40 
mmntmmh*, 01 &<o*mw%m\t, 0 
7 K^Lmmmm 1 ©^ttgf ^y^- 

5, 01 8<o*mmmt, a) ?z-®mt?s.- 
fyftmmnx^zct. (2) mimmm 

t. t-hi/yt3 2©KKfeS/Vy^-: fa ^13 
0 ©&{£*«<, IBIftill 4. 10, 2 3©9!i£*¥ 
*9fe**i/^i:, «Wtfc LTlf>*. H 1 8 ©¥** 50 
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gtTi4, b- h 3 2 *V<>y i^~> a >R 3 0 
3 2#ft<T&, ^>y^-i/a>^3 0©/cit)fi:, % 
[0 1 4 1] 01 9 {4, £ffi©»ll3fcJ:SBl©¥*# 

SWoftj&H^KiBH'efeS. 01 9WWM» 
f4, (1) ^-K$£^-77?tfgifc2ftTl>5 
Ci:, (2) ^yS"W'3>ll3 0©-g|U<:77?3 
k-h-»^3 2i:«±S®^5-gEili 

CO 1 4 2] #5HE»fc*tf*5-75.?©ima:& 
JIT-£3©T% JSMtSffHIIttR'Tm-rSift, % 

vmmM&tn #>z zt&x25 0 

CO 1 4 3] 01 8*5«kt>*01 9<0^5-E^<D¥ffi^ 
08tf*TJ£tfT*£oTt>4:<, £/c, 09tf* 

CO 1 4 4] £fc, H9 0A-A«Wff«£?&ofcBfiil* 

iow&h 2 o £ j; tf a 2 1 o *m&m 

1 ©±®£ ft? /-c73lRl^T*ft < , ±ffitliift73 IrIJC 
t, 7^>20 l^fiELTfcfiV\ 7^2 0 1(4, 

#$-mm2 s aKmmznrcm-7y?<D-mx<h 

9%«*Jft*5i:i:«<TtS. 02OT*f4> 7-r>2 0 
1(4, TJB0^5-BBfct4»»«nftl^ 02 1"? 
i4, T«©^5-ESI2 1 afcftHStiT^*. 02 1 
00!|Ti4, ^5-BBiSl2 1 afr5^5-E»2 5 a^O 

So 

CO 1 4 5] tM2XHt, a±SfcffiBtSE«0±t 

V> 0 S/c, 7-f ^«KfitOV^TfeW^4^. 
[0 14 6] 4. UttO&MU. 
c©»lJiOll«iO«*4fc«t*¥»ft«Sfcl:, ^5-7 
^y^tT^-BB^STIftSHiBOXl (S 

C©#ttJ:oT, S T 1 &5W4 B 0 XJS©?pSW$0J 

[0 14 7] 02 214, ^©^^ti^^ftga 
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©*«*StKiBtBHIHT?**. 02 2©W*HB 
fi, 0 7 t*LfcHSS©EH 1 ©¥8f*8fi£ it. S T 
I 2 ©-OT&5 S T 1 1 0 7 ©±$t$jWM2tU 
C ©7$t *V) 7* 2)12 0 8 ZftLTmWM 2 0 9 tfffl 
S^n, C©<PU12 0 9*\ #^--?7>f2 1 0*^ 

WJC||49"Cl^*. 

[oi4 8] 01 8<D*mmuicmmn&mj& 

1 2 0 7©±«*, Xy^i/^fcffl^Tlftfttl&St 10 

Sci:tc<tO. »^JBi««n*. *©& /SU7**;U 

2 0 8^8l©ffl!l®i:j£®f<:^fi!c?nS. oft;:, 
jrflU&&trtfcfcJ:»K ^5-©$®12 o 9« 

2ns 0 *©a©i®*ai;T* &Jii2 0 9tf, 2^ 

-f^VZ 1 O^LT, #5-E»9a» feJtf, £ 
6fc±»©*3HE»i:»«*h*. cnt*!>«8« 
t, ««12 0 9& *S-e»jS«n*^5-^7^fe 
Jtf^SHBBfclUT, fi±JBttMt**5HE» 
2 5afc»«5«tlSo 

[0 1 4 9] 01 8©W*SffittlX±©<J:?t*M2 20 
nS©T\ S T I 2 0 7 fcWteftfcl&tf, <tt 
gfc£tlS 0 S£, OTJf2 0 9tt, ^5-gB$2 5a£ 
aCT, JWS*h*OT, S T I 2 0 7*ttA/ff5^fc 

^i^nsMosFETOK^ifflit, TjsMsaiwrsaistf 

iS465>tl5o ^5-B3B2 5aO±^rt, 01 8SS^ 
ttHl 9jWRLfcJ:3fc, fc-h'>y*3 2*KttS 
fc, ST I 2 0 7O?$aa(l«tf?6tafi66tl5o 
[0 1 5 0] 02 3*<;KtJ:?t, STI 2 07tjf|£ 
fcfiKt*Ci:fc<, S T I 2 0 7 ©±Si©.J:t, ^5- 

msatbxmmz 1 i*j&su 9\-??9z 30 

1 0fc««l/Cfcai/\ £©$>!?*>, 02 2©$igi: 

ibi«k, s t 1 2 0 7 icwmztircmmmz < 
nstfctt, #»*ft«MosFET0ffl*»rsa&*tf 

[0 1 5 1] 02 4fi, HttOfl5l84 0i|i»#«|B©»J 
O«l*/Tt»rffi^l0-efc5o 02 4©¥$ftgffiT 
ti % ¥9tt&Klft B0X2 1 AZMZZSOl (Si 
HconOn Insulator) gffifc LTlMtefW*. Iff 
#8Mi:LT, j£»#BOX2 1 4tlL&t^STI 
TfeSPT I (Partial Trench Isolation) 2 1 3££: 40 
fct, BOX 2 1 4 tit* ST I 2 0 7A«$nT 
^4, BOX 2 1 4tt, HRO«i***W4:t 

[0 15 2] ST I 2 07©±ffiA^j£®STSlU 
S£tBOX2 1 4tlt«}Ht, MU7*#;U2 0 8 
£:TrLTiS®l2 1 2jWIR*nTV>3. mma2 1 2 
tt, ^$-75^2 1 O'saWSftTl^*. 

[0153] co»aw*«fii*^ist*tttx st. 

imfcWR 1 ©±ffitflM2tt/c ST1207i:BOX 

®2 1 4\zMtmf$.znz>o *©a, /w^i^o 50 
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mtb&tsctK**), ?^-<Dmw§2 1 2*«sn 

g%^nxv^<:i:T'«s, *©»©is*ffli;T» £ 

112 1 2tf, 9\-?v92 1 OfcftLT, 

s 0 cntjcoawstx #«i2 1 2ii, &st« 

fcfiMt*#5-Ett2 5 at»«*ti*o 
[0 1 5 4] 0 1 8©i|*»(«|RI4tt±OJ:dfc««« 
n-3©T\ ST I 2 0 7fc<fctfBOX2 1 4 £*||£fc 

«b*j:<ttft«n«. tits mm2 121&. 
*3-b«2 5 a*ai;T % itw&sns©-^ s t 1 2 

0 7 %l*A,T?S^t»Il«n5M0SFEr©H*aEKt*a 
[0 15 5] S^t#g£2ftfdiOSFET©iS*<, aWRWfc 

nsnscttj:'), ^ne.©MosFETHaL©rtgi5tt 
*;H*tt*wiatscfc3B < Rrffifca:«. zocm. 0 

2 2fcottf02 3^tfeflKfitfel^Tt>RHi'eS6« 0 
[0 15 6] 02 5*iJ:tf02 6fi, KStlfcS 
T I 2 0 7©fSffl0i**t¥ffilS"Cl93. i/-A> KLfc 
STI 2 07i:H\ ««12 0 9, 2 1 1, 2 1 2©V> 

tn*»*«*, n *©»«i3WWi*hTv^* (s 

fcfct, ^ttffit@^?nT^S) S T I 2 0 7*«« 

t5o 

[0 1 5 7] 02 5flt^t¥«fMHEl ttt, S^P 
7^i:tT, ^tU7W^Effl$ti*^ ; eU7WM 

88 1, fe-<tt>\ saingsA^0jisn4S2i®«8 2 

fcWLTfc!), *n6©Bl3b^ST I 2 0 7t«fcoT^Bt 
t;V7W®«8 1 iz—A/YttltcST 12 0 7 

:A\S8*ft*t£y m©flt^ty-rxtfigt*ci: 

WWWticktfT**. *©t», s/NttaWft±t 

So SfCx ST I 2 0 7feS^ttBOX2 1 4tg»L 

[0 1 5 8] 02 6#^t¥Wtt»Kl fcfix ^^U 7 
P^91, ^t7i/a^^U92, CPU93, DPS 
9 4, fcjctf, AtH^-r>^7x-7.9 5*V f^OjiS 
ftT^So tftb*» 02 6fii/7.rALS I ©-«* 

/tnUtv^o fur, cneca^p^^ttx 

F^tlfeS T 1 2 0 7 t£oT, S^fc#*SftTV 
Ztt&lC, S T I 2 0 7&SWiBOX2 1 4 tS« 

[0159] 5. mm. 
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ffi, HaS©^S4T?t ) ^bfc:S0 I (Silico 

n On Insulator) g&KttLTfc, *?W>§$T<#S 

co 1 6 0] tit. *m*mT-%ztmttmmit. 

DRAM (Dynamic Random AccessHemory) „ SRAM 
(Static Random Access Memory) ^ E E P R OM (Ele 
ctrically Erasable Programmable Read Only Hemor 

y) , mmm-c&o. ctMtmbr&mm 
[o 1 6 1] «6k» u±.\cMWLrz&m-eit. & 

£trtE?m xy*>*igfctf*r©a&* 
4H§£tf'>4<4v\ r-;<- s#s*#r 
Wliclt * «: ttW 5 S T t> fcwv, 

[0 1 6 2] 6. fflflgom 

mmmmn-m^m a 0 mmznzmx 30 

h%t, mtZZtff-etZo Lfctf^T, ^3-E 

ftTfc, IOSFEW?©^*JJff^»«!l*ffi§*ei1-5 
/c46©EfSi:> ^3-SB^tti. SSIStttHWttaWJ 

CO 1 6 3] 

c«w©«iiH si 1 o5»ho«bth:» «awett»feo 40 

T^;-E»W?n, *n&©H8tf^3-77^T* 
UA>fe, <:n&©^3-»1tfttf££Wffi{;: 

CO 1 6 4] JB2©BIB©£|im JWWffcfcfcoT 
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©-*fc«J«*hfc*«Ji»«:, gij©*3-757*ai; 

SdfctfTf, ¥^f*s«©§fi±#£W»g«<rs 
cktfRll!li:4«. 

CO 1 6 5] Sg3©^©g§m *?#««£©- 

co 1 6 6] »4©5»flosiiTtt, a»o«iii7*py 

CO 1 6 7] »5©38fi©Slim 8*JItfS?#* 
fifittSSSmva©^ X7^IHKfto»mj|lflt 

co 1 6 8] ns(om<mmvits mmmm* 

CO 1 6 9] »7 0»H08inftt, ^3-iE» HO 

-»rtT*E*a&*R&J:3icflMsnT^s©-e, / 
co 1 7 0] gs ©%&©£■?&, ^^-mmt\ e 

CO 1 7 1] 3?9©?glfl©ggT'li, ^3-W«#t» 
fc3©T\ 58£tt©ffi^tt(&'\©B£tf3Bi*S. Lfr 

co 1 7 2] mi 0 ©»»©»?& ^3-EJt^ 
©aai«tf»*So c©fc»6 % ^3-iafii©s«^f 

CO 1 7 3] Ml 1©WB©«ITH:» ^3-EStf* 

co 1 7 4] hi 2©»8ttii, Ha^ssrr* 
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[o 1 7 5] mi 3©«ifio»B"T?tt> m±mmm 

CO 1 7 6] »1 4<D^OgST*{i, /tyi/si-i/a 
[0 17 7] ^1 5(D%W<DmT°\t. K-hi/yft 

ti^<dt\ mmmmmtmt>\ io 

[02] 0 1 <DgB#ffi*0T*£5o 

[03] Ki8f5<DJ&!i 1 <DglO|y)iXg0T^5o 

[0 4 ] mmmm i €»gM©©jgis0t?fe5 o 
[05] mmmm i o^©^ig0T-$5o 

[06] ^Sfi(D^lCDgS<DS3iIg0-<?£5o 

[0 7 ] gfflojgtti i mwmwtKtmmh 

5„ 20 

[08] gs&ojgfi i (ommm^tmmm 
[09] uss^s i <Dmm\mm*mm 

[010] HfiB<D^f§ 2 wji-r 5 

^0T'S5 O 

[0ii] mmmm i ommmmmw? s 
[012] tmwm 2 (Dgif<D«ifig^st»fffl0 

T'^So 30 

[013] mvm z mwm&mm^x-* 
[014] mmmm 2 ©gMijc>$$0j**ir»r 

ifii0T*£5 o 

[015] ^JSO^l 2 0^tO^J©^^J^^t»T 
SI0T&6o 

[016] ^fificOSl 2 CD^<Dgij^fi5tM^^-r»r 
S0T'££>o 

[017] Hlfifi^flg 2 <DgtOSiJO#|fi!c^J*^-r»f 
ffl0T&5„ 40 

[018] ustio^i 3 mmmm\*K?mu 
[019] nsfio^i 3 <omm\<omm\^7T<tm 
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[020] nrnmm 3 <Dgs©s'j©$i£0!i£*irB?r 

ffi0T*fe5o 

[021] m<DBM 3 ©ilt©S'J©$j£0!l&*-f Kr 
(S0T*fe5 o 

[022] 4 osnofltf fltavrffam 

8l0T'£So 

[023] 4 ©«H©9JO»jSffl!*^-r W 

[02 4] £ffi®*ftB 4 ©gg©giJ<O^0IJ**-r »r 
jftHIHTftt. 

[025] mmmm 4 onsojsim^raifB 

[02 6] 4 ©81lolSliM*^r¥ffiH 

[027] ^1 <D^©gl©#fj££*t »rffi0T*£ 
[02 8] mi ©S£#<Dgg©«$£^-f8f®0-e;& 

So 

[029] mi <omtmw.mmmmmh 

[030] m 2 <Dm.<om(omm^tmmx'h 

[031] m 2 o^ogg©M^^-r»rffi0T'fe 

[032] m 2 <ofie*oitiio«ia*^-rKiBHTfe 

[033] m 2 <om.mwmm*?mmib 

So 

[034] m 2 mmmmmmmmh 

[035] m 2 0ft#©gB©1M£S1-»Tffi0T£ 

[036] m 2 (Dmmmm^^tmmmvh 
[®*§©M 

1 Wfcgfo 2, 2 07 4, 5, 

1 0, 1 1, 2 3, 2 4 STOm 8, 19, 2 8 
9. 2 1, 2 5 #5HSSL 2 2, 2 6, 3 
1, 210 #5-77^ 2 3. 3 0 3/^-5/ 
a>l, 3 2fc-)-»^ 81, 82, 91. 92, 
9 3, 9 4. 9 5 «fi67Dy4\ 2 0 9, 2 1 1. 2 
1 2 WML 2 1 4 (l»j&»Hi 
1) . 
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[02 0] 
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#^2 0 0 1-19637 2 



[HI 9] 




[02 2] 




AO. 
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4$M2 0 0 1 -1 9 6 3 7 2 



[02 3] 




ah. 



[02 4] 
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#F^2 0 0 1-1 9 6 3 7 2 



[02 7] 
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#P^2 0 0 1-1 9 6 3 7 2 
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[03 6] 
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